Abstract. One boundary of an annulus is fixed, and other boundary is subjected to a series of pulses: The fluid in the annulus, therefore acquires a velocity, relative to the annulus, due to the transfer of momentum from the boundary by viscous stresses. The flow relative to the annulus is determined when a constant pressure gradient and a series of pulses act together. The velocity profiles for unsteady motion, are plotted for various times and for a fixed radii ratio.
Introduction
Most of the flow problems through an annulus are studied under time dependent pressure gradient. In particular, we have some engineering problems in which the boundaries are moving like the motion of a piston, cylindrical bearings whereas the problem of the engines of certain aircraft fail, when guns are fired1.
In this study, one boundary of an annulus is fixed and the other boundary is subjected to a series of pulses. The fluid in the annulus, therefore acquires a velocity, relative to the annulus, due to the transfer of momentum from the boundary by viscous stresses. The axially symmetrical flow relative to the annulus is determined, when a constant pressure gradient and a series of pulses act together. Two cases are considered. In the first case, an impulsive motion is given, and in the second case, the boundary is under the action of a series of continuous pulses. Velocity profiles are plotted in both the cases for various times and for a fixed radii ratio.
Basic Equations
Let (r, 0, z) be the cylindrical polar coordinates, a and b be respectively, the internal and external radii of the annulus, and o = bla be the radii ratio. Let the axis of the annulus be along z-axis, v be the axial velocity and vm be the mean velocity of the steady flow. We introduce the following dimensionless parameters 
Solution
Solution of the steady motion from (6) or (7) It can be seen that in both the cases, the disturbance due to the outer boundary reaches the inner boundary completely approximately after T = 5. It is therefore obvious that if the pulse is' travelling in a direction opposing the flow, it can check the forward motion completely if the strength and the frequency of the pulse is large.
Hence it is inferred that, adjusting o and T, and on application of a series of pulses. the phenomenon of fluid starvation can occur. 
